Iron regulated outer membrane proteins (IROMPs) as potential targets against carbapenem-resistant Acinetobacter spp. isolated from a Medical Centre in Malaysia.
Carbapenem-resistant Acinetobacter spp. have gained increasing significance as opportunistic pathogens in hospitalized patients. Carbapenem resistance is often associated with the loss and/or decrease in outer membrane proteins (OMP) and overexpression of multidrug efflux systems. However, carbapenem-hydrolysing beta-lactamases of Ambler Class B (metallo-enzymes) and Ambler Class D (oxacillinases) have also been detected in Acinetobacter spp. In this study we have investigated the role of the iron regulated outer membrane protein (IROMPs) and the loss of a 29-kDa OMP in carbapenem resistance of Acinetobacter calcoaceticus. Carbapenem resistant clinical isolates (n=39) of Acinetobacter baumannii / calcoaceticus were used. Identification of Acinetobacter spp. at species level was done by amplified ribosomal DNA restriction analysis (ARDRA). MIC was evaluated using agar dilution method according to CLSI standards. Presence of outer membrane proteins were determined by SDS-PAGE. A representative strain of A. calcoaceticus, S26 with the loss of 29-kDa OMP was selected for further analysis as strain S26 had unique resistance mechanism, that is, the presence of IMP-4 metallo-beta-lactamases. IROMPs were expressed under iron deficit conditions. Bands corresponding to IROMPs were excised from SDS-PAGE and used to immunize rabbits for the production of polyclonal antibodies. The antibodies raised against IROMPs were detected by an in-house ELISA and then used for bactericidal activity against carbapenem resistant A. baumannii / calcoaceticus. All isolates were resistant to all antibiotics including imipenem and meropenem and had loss of a 29-kDa OMP. The polyclonal antibodies showed bactericidal effect against the organism tested and it specifically killed the bacteria grown in iron deficit medium. In this study, a 29-kDa OMP has been identified to be the major outer membrane protein in A. baumannii / calcoaceticus and loss of this porin and overexpression of IROMPs have contributed to carbapenem resistance. Polyclonal antibodies raised against IROMPs may have a role in antimicrobial therapy in these isolates.